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INTRODUCTION
Most of the original claims of huge enhancements of the biaxial modulus known as the supermodulus effect [1] are now generally believed to be erroneous [2] . There is, however, overwhelming evidence that the elastic properties of superlattices are anomalous in the sense that they are different from those expected from simple continuum elasticity [3] . Usually the observed changes are a decrease in the elastic constants.
There have been many models proposed to explain the anomalous elastic properties of superlattices [4] [5] [6] [7] [8] . To date however none of the proposed mechanisms have been capable of predicting the elastic behavior expected for a given arbitrary combination of constituents. Guided by two recent investigations [9, 10] which show that the anomalous elastic properties are closely tied to structural phase transitions in at least one of the constituents, we present a simple model based on a 'hard sphere' concept which is quite successful in predicting the existence of an elastic anomaly as well as a rough estimate of its magnitude.
The model addresses the issue of the alternative structures available to the constituents to lower interface energies and only indirectly addresses the changes in elastic constants caused by structural changes.
The structure of a superlattice is determined, in general, by the competing energies from the bulk crystal structure of the constituent layers and interface energies resulting from the differences of lattice spacings or crystal symmetry of the two materials.
For thick layers, each layer will relax towards its bulk structure and the interface will be incommensurate or the strain will be relieved by misfit dislocations. For very thin layers, the interface energies may dominate and the layers will arrange to minimize this energy which often results in the growth of metastable phases.
In most superlattice systems, there should be a transition thickness in which the structure goes from being 
MODEL AND STRUCTURAL RESULTS
The arrows in figure 1 It ts clear from this figure that the most obvious possibility of matching the number of atoms per unit area of Ni and W is to transform Ni into the rcp phase. Fig. 3 shows the in-plane x-ray spectra of W/Ni superlattices [10] ; below 30A the sample looses the diffraction spectra characteristic of a bcc(ll0)/fcc(lll) structure. In Fig. 4 we compare the last spectrum in Fig. 3 (L=19A) with that of amorphous Fe8oP13C7 which is known to be well described by an rcp structure [13] . This comparison allows the new structure of the superlattice to also be classified as rcp. To avoid the possibility of the model being over interpreted we must point out that the model only 'predicts' that NI should become rcp; experimentally it is clear that W has also become disordered. A\posteriori this can be understood since when W no longer has a crystalline base on which to grow it also reverts to a disordered phase. and rcp (dashed) surfaces. The arrows indicate the packing expected from a hard sphere (R--2.56A) model, ,the curves represent arbitrary Lennard-Jones potentials chosen with their minima to coincide with the hard sphere model. •to fcc and expand it to fit the Cu. Experimentally the latter is found to occur [9, 16] 20 ,. _, • i,, 't' ' I ' ' ' I The electron transfer model [7] , and the electronic folding model [8] , appear to be inconsistent with the present rationalization of the experimental results.
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